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Introduction

Chapter 1
Introduction

This document describes how to use the MCU bootloader to load a user application on a Kinetis MCU.
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Overview
MCU bootloader

Chapter 2
Overview

This guide describes the steps required to use the NXP-provided MCU bootloader utilities to both load the MCU bootloader
image and use the bootloader to update the user application section of flash. On reset, the bootloader detects the user
application and launches it. The bootloader also provides a means to stop the application launch and remain in the bootloader
command processor to refresh the user application. This full-circle environment enables application developers to easily
install new applications onto MCU devices. It also provides manufacturers a way to update MCU devices in the field without
a debugger.

2.1 MCU bootloader

The MCU bootloader serves as a standard bootloader for all Kinetis devices. It provides a standard interface to the device

via all of the available peripherals supported on a NXP Kinetis device. The MCU bootloader interface is available in several
forms like ROM, serial flashloader, or a customized flash-resident bootloader. Some Kinetis devices have ROM containing

MCU bootloader while others are pre-programmed from the factory with a one-time-use serial flashloader. For a customized
interface, customers can leverage the MCU bootloader source code to create a unique flash-resident bootloader that is both
compatible with tools that understand the bootloader interface, and are capable of supporting application-specific features.
NXP provides utilities to demonstrate how to interface with the bootloader.

2.2 Host utility

The blhost.exe utility is a cross-platform host program used to interface with devices running the MCU bootloader. It lists and
requests the execution of all the commands supported by a given Kinetis device running the bootloader. Check blhost User's
Guide (document MCUBLHOSTUG) for detailed information.

2.3 led_demo user application

The led_demo_<freedom/tower/maps> <base address> projects are examples demo firmware applications used to
demonstrate how the MCU bootloader can load and launch user applications. The demo projects can be found in
<sdk_packages/boards/<boards>/bootloader examples/demo_apps/.

2.4 Host updater

The KinetisFlashTool.exe host application is a Windows® OS GUI program used to update the user application image on the
device running the MCU bootloader firmware application. For more information on the Kinetis Flash Tool application, see the
Kinetis Flash Tool User's Guide (document MBOOTFLTOOLUG).

2.5 Toolchain requirement

Firmware projects:

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
4 NXP Semiconductors




Overview
Toolchain requirement

« IAR Embedded Workbench for ARM® v.8.20.2 or later

e Python v.2.7 (www.python.org)

* MCUXpresso IDE v10.1.1

* Keil MDK v5.24a with corresponding device packs

Host projects:

* Microsoft® Visual Studio® Professional 2015 for Windows © OS Desktop

« Microsoft” .NET Framework 4.5 (included in Windows OS 8)

« Microsoft® Visual C++ Redistributable for Visual Studio 2015 (veredist_x86.exe)
. Apple® Xcode v9.2 (for tools)

e GNU Compiler (GCC) v5.4.0 (for tools)

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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Getting Started with MCU bootloader application
Plug it in

Chapter 3
Getting Started with MCU bootloader application

3.1 Plugitin
3.1.1 Select a board

¢ Go to MCU Bootloader for Kinetis microcontroller and select the desired boards from "Supported Kinetis Devices"

* Take FRDM-K64F as an example for demo

Figure 1. FRDM-K64F

3.1.2 Plug in the board

Connect the board the PC via the USB cable between the OpenSDA USB port on the board and the USB connector on the
PC.

3.1.3 OpenSDA

Kinetis MCU boards are supplied with OpenSDA firmware pre-loaded. For software development on the MCU board, check
for the latest OpenSDA driver is on the Freedom development board. This allows debugging, flash programming, and serial
communication over a USB cable.

Find the latest OpenSDA firmware for the boards here:
OpenSDA Update to the boards
For the example FRDM-K64, go to this website and choose board FRDM-K64 to get the latest OpenSDA firmware.

3.1.4 PC Configuration

The output data from the provided example applications is provided over the MCU UART. This requires that the driver for the
board’s virtual COM port is installed. The board must be plugged into the PC before the driver installer is run.

The links for the latest OpenSDA Windows serial port drivers are provided in the same web page:

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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Getting Started with MCU bootloader application
Get Software

OpenSDA Update to the boards

For the example FRDM-K64, go to this website and choose board FRDM-K64. In the next web page, click on ARM CMSIS-
DAP serial drivers to download Windows Serial Port Drivers.

Once the Windows Serial Port Drivers are installed on the PC, determine the port number of the FRDM board’s virtual COM
port by checking the "Ports" under Device Manager.

NOTE
All the Serial Port Drivers are installed automatically when installing MCUXpresso IDE. Skip this
step and jump to section 2 if you plan to install the MCUXpresso IDE.

The demonstration board is now ready to communicate with the PC.

3.2 Get Software
3.2.1 Go to MCUXpresso SDK Builder

Go to MCUXpresso SDK Builder.
Choose the desired development board and click on Build MCUXpresso SDK.
In SDK Builder page, choose the desired Host OS and the IDE tool chain.

Click on Add software component, select mcu-boot and middleware from drop-down list. (USB stack middleware should be
selected if existing).

For this example, FRDM-K64F board, Windows OS, MCUXpresso IDE, middleware mcu-boot and USB stack are selected.

3.2.2 Build the SDK

Click on Download SDK. A pop-up window SDK Downloads will show when the package is built successfully. Click on
Download SDK Archive to download the package. The package is provided as a zip file.

3.2.3 Install a Toolchain

NXP offers a complimentary toolchain called MCUXpresso IDE.

A 4
A\

MCUXpresso

IDE

Figure 2. MCUXpresso IDE

The MCU Bootloader includes support for other tools such as IAR and Keil.
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Getting Started with MCU bootloader application
Build and Run

3.3 Build and Run

3.3.1 Import the example

¢ Install the downloaded FRDM-K64F SDK package into MCUXpresso IDE (Simply drag and drop the zipped SDK package
as it is to the “Installed SDKs” view).

[5Pr. 22 C Pe Re. 5 = B8 @ Welcome 3 = B8

-1 A S | files///Cofrxp/MCUXpressol DE_10.1,1_806/ide/ pages/registeredFreeEdition.htm v| B

' ¥ 4
‘ ‘ k IDE

MCUXpresso IDE (Free Edition) is fully activated

Weicome to MCUXpresso IDE (Free Edition). The softwars is now fully activated, and can be used for production
1 MCUXpresso (Free Edition) can be used to generate and download applications with no size limit

Product Documentation

1 The MCUXpresso IDE User Guide provides instructions for using MCUXpresso. This is also available from the Help menu:
| # Help->MCUXpresso User Guide

Further product documentation is provided within the MCUXpressa IDE via the Help menu:
= Help->Help Contents

1 —

: [ Installed SDKs 52 | [ Properties &) Console [£] Problems [J Memory € Instruction Trace [5] SWO Trace Config B Power Measureme... < Seach = O
2O Qui. G a B 0 =5 PalmBE
~

| (@ Installed SDKs

1

1 5 MCUXpresso IDE (Free Edition) Lo To install an SDK, simply drag and drop an SDK (zip file/folder) into the ‘Installed SDKs' view.

1 = Name SDK Version Manifest Version Location

i = Start here 4 SDK_2.x_FRDM-KB4F 231 3.20 @ \SDK_2.3.1_FRDM-KB4F zip

1 . MNew project...
7 B mport SDK examplefs)...

& Import project(s) from file system...

<> v

) NXP MKEAFN1MBoc12 (frdmkb..doader)

Figure 3. Install SDKs

Once the SDK installation is completed, click on ‘Import SDK examples.

* In the SDK import wizard, choose FRDM-K64F as the available board for your project.

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018

NXP Semiconductors



Getting Started with MCU bootloader application
Build and Run

File Edit Mavigal © "
m Rl : F
i . Board and/or Device selection page
[ Project Explorer
 SDK MCUs Awailable boards | & fi
MCUs from installed $0Ks Please select an available board for your praject. b
NP MKEBSFNTMOo12 Supported boards for device: MKGIFNTMBoad 2 |
v K
MEBAFNTMbooi12
) Quickstart Panel ]
5 MCUXpr :
[ i
= Start here
B Newproject] | Selected Device: MKG4FN1MDioc12 using board: FROM-K64F SDKs for selected MCU
B import SDK Target Core: cortex-md Name SDK Version  ManifestVe... Location
& Import projel Description: £ SDK_2.x_FRDM-KB4F 231 320 i <Default Location>\SDK_2.3.1_FRD
% K64_120: Kinetis® KB4-120 MHz, 236KB SRAM Micracantrollers (MCUs)
based on ARM® Cortex®-M4 Core
i

Figure 4. Board and/or Device selection page

* Import freedom_bootloader example from the list of available projects.

. Import projects

Praject name prefic frdmi6af_ 7 Project name suffix

Use default location

Location: | C\Users\nxa08361\Documents\MCUXpressolDE_10.1.1_606\workspace\frdmb6af_ Browse...

Project Type Project Options

(@) CProject | | C++ Project | C Static Library ) C++ Static Library SDK Debug Console () Semihost (@) UART

Copy sources
[ Import other files

Examples

|4 M%| BB

‘ type to filter

Name Version

~ [@] E bootloader_examples
[ £ democ_apps

flashloader

flashloader_loader

freedom_bootloader
cmsis_driver_examples
demo_apps
driver_examples
mmecau_examples
multiprocessor_sxamples

000 000 000 000 000 808 [ ] ]

oooodo

ush_sxamples

Figure 5. Import projects
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NOTE

Once, the freedom_bootloader example is imported successfully, the MCUXpresso IDE
automatically creates the corresponding standalone project in your workspace.

3.3.2 Build the imported project

» Build the project by clicking build button
. works B C

File

I~

Edit Mavigate

| ®

Search Project Run FreeRTOS Window Help

@FHF-O-Q-|@i®

e = O

@ @ -

=]

v 5 frdmk64f_bootloader_examples_freedom_bootloader

[m! Includes

(2 CMsIS

5 MKB4F12

(2 MK64F12_application_0xD000_linker

(# board

= drivers

2 osa

2 source

(2 startup

(3 ush

= utilities

(= Debug

(&= doc

[ Project Bpl... 22

=y

. Build Project

Building project...

@ Welcome 33

| files///C/mxp/MCU X pressol DE_10.1.1_606/ide/pages/registeredFreeE dition.htm

IDE

T~ W N S W LY TR

5 oo is fully activat

p fully activaled, and can be u:

g MCUXpresso. This is also &

Inveking Command: make -r -j4 all

$0 IDE via the Help menu:

[ Always run in background

() Quicksta... | 69=Global V... (x)=Variables ®g Breakpo... 5= Outline

- MCUXpresso IDE (Free Edition)
(e )

 Start here

. New project...

. Import SDK example(s)...

Import project(s) from file system...

@uild ‘frdmkB4f_bootloader_examples_freedom_bootloader' [D@
&( Clean 'frdmkB4f_bootloader_examples_freedom_bootloader' [Debug]

"#‘ Debug 'frdmk64f_bootloader_examples_freedom_bootloader' [Debug]

e

) NXP MKB4FN1MOeo12 (frdmkb...Joader) Started redlinkserv.exe

Run in Background

Cancel Details »>

i ] gy

& Console 33 Pr

COT Build Console [frdmk&4f_bootloader_examples_freedom_bootloader]

L oElEaE =

ed ;

sed for production.

fad applications with no size limit.

e

vailable from the Help menu:

-

B3 Power =0 f
% BE-0-

13:33:35 **** Build of configuration Debug for project frdmké4f_bootloader
make -r -j4 all

Building file:
Building fil

.. /utilities/fsl_debug_console.c
..futilities/fsl_io.c

Building file: ../utilities/fsl _log.c

Building file: ../utilities/fsl_str.c

Invoking: MCU C Compiler
Invoking: MCU C Compiler
arm-none-eabi-gcc -std=gnu99
arm-none-eabi-gec -std=gnu99
Invoking: MCU C Compiler
arm-none-eabi-gcc -std=gnu99
Invoking: MCU C Compiler
arm-none-eabi-geec -std=gnuog

-DFRDM_KG64F
-DFRDM_KB4F

-DFREEDOM -DBL_TARGET_FLASH
-DFREEDOM -DBL_TARGET_FLASH

-DUsB
-DUsSB
-DFRDM_KG64F

-DFREEDOM -DEL_TARGET_FLASH -DUSB

-DFRDM_K64F -DFREEDOM -DBL_TARGET_FLASH -DUSB

<

‘ Build Project: (31%)

Figure 6. Build project

* Load firmware by clicking on “Debug frdmk64fxx”

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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Build and Run

File Edit MNavigate Search Project Run FreeRTOS Window Help

NHR - &-Riv|pnmyzz el SH

[ Project Explorer 53 2, Per

pherals+ |{ii Registers &

> 15 frdmk4f_bootloader_examples_freedom_bootloader

() Quickstart Panel | (9= Global Variables (%= Variables 9g Breakpoints Z=

Ej

. MCUXp IDE (Free Edition)
Uime )

B8 DAPLink CMSIS-DAP

B Probes discovered o X o | m | R
‘Connect to target: MK64FN1MOxx12 =58
1 probe found. Select the probe to use: P Nl
No debug context
Available attached probes ~
Serial number/ID  Type  Manu... IDE Debug Mode

0240000026334e45 LinkSen ARM Non-Stop

Supported Probes (tick/untick to enable/disable)

[ MCUXpresso IDE LinkServer (inc. CMSIS-DAP) probes
P&E Micro probes

[ SEGGER J-Link probes

@

 Start here

Probe search options

[ Remember my sclection (for this Launch configuration)

< >

Bmory € Instructio.. [5]SWOTrac.. B0 PowerMe.. 4 Seach = O

teBlER=%MB--

ol o | §

B New project.

B import SDK example(s)...

® Import project(s) from file system...

&, Build frdmk64f_bootloader_examples_freedom _bootloader [Release]
& Clean 'frdmk62f_bootloader_examples_freedom_bootioader’ [Release]

[ Bebug Fif gk bootloader_cxomples freedom hootioader [Release] |

£
BB LAt Frdmm b AAf

Started redlinkserv.exe

~
T e eI T T T Freedom_bootloader. axf

make --no-print-directory post-build
Performing post-build steps

arm-none-eabi-size "frdmk64f bootloader examples freedom bootloader.axf”; # arm-none-eabi-objcopy -v -O binary "fi
text  data bss dec hex filename
33088 016 16240 44164  acB4 frdmk64f bootloader examples freedom bootloader.axf

17:07:30 Build Finished (took 48s.704ms)

>

3.3.3 Run blhost

looking under the "Ports" group.

O NXP MKBIFN1MOco2 (frdm! ader)

Figure 7. Debug project

* Before running blhost, get the port number of the FRDM board’s virtual COM port by opening the device manager and

NXP Semiconductors
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¥ Device Manager - m} =
File Action View Help
e DEI Hm B EXE

@ Display adapters A
3 Firmware
~ [ Human Interface Devices
) Converted Portable Device Control device

b Dell Teuchpad
i HID-compliant censumer control device
) HID-compliant consumer control device
G HID-compliant headset
W) HID-compliant system controller
) HID-compliant vendor-defined device
i HID-compliant vendor-defined device
) HID-compliant vendor-defined device
i HID-compliant wireless radio controls
) 12C HID Device
) Intel(R) HID Event Filter
Gl Portable Device Control device
W) USE Input Device
) USE Input Device
) USE Input Device
V) USB Input Device
Jjz Imaging devices
@ Junge
= Keyboards
LI Memory technelogy devices
@ Mice and other pointing devices
[ Monitors
I Network adapters
E Portable Devices
~ i Ports (COM & LPT)
& mbed Serial Port (COM21)
™ Print queues
1 Processors
[ Proximity devices
7 Security devices
[3 Sensors
5 Smart card readers
H Software devices
| Sound, video and game controllers
S Storage controllers
¥3 System devices
' Universal Serial Bus controllers ©

Figure 8. Device Manager
In downloaded package, Windows blhost is located at middleware\mcu-boot\bin\Tools\blhost\win.

Open a command prompt and run blhost to to initiate communication and inject commands to the bootloader. For instance,
you can connect to bootloader over UART with option "-p" and run blhost command get-property to get some information
from bootloader.

Type blhost -p COM21 -- get-property 12 to get memory regions reserved by the bootloader
Type blhost -p COM21 -- get-property 1 to get current bootloader version
See MCU blhost User's Guide (Document ID: MCUBLHOSTUG) for additional information.

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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Build and Run

E¥ Command Prompt - O *

\Tools\blhost\win>blhost -p t-prope

FFF2BFF

n>blhost -p t-prope

d

Figure 9. Command Prompt

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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The host utility application

Chapter 4
The host utility application

This section describes simple use of the blhost host utility program to demonstrate communication with the MCU bootloader.

* Open a command prompt in the directory containing blhost. For Windows OS, blhost is located in <sdk_package>/
middleware/mcu-boot/bin/Tools/blhost/win. To open a command prompt, go to the Windows OS start menu and
type "cmd" in the search box at the bottom of the window. Navigate to the blhost folder using change directory (CD)
commands.

* Type blhost --help to see the complete usage of the blhost utility.
For this exercise, verify the Kinetis device is running the bootloader firmware application.
* Press the "Reset" button on the platform.

* Note the COM port that the platform is connected to. See step 3 of Section 3.1, "Connect the platform”. For this guide, the
device is connected to COM23.

* Type blhost -p COM23 -- get-property 1 to get the bootloader version from the MCU bootloader.

* Something similar to the screen shot below indicates that blhost.exe is successfully communicating with the MCU
bootloader on the platform.

BN Administrator: Clwindows\system32\cmd.exe |ﬂ|ﬁj

C:“Freezcale~Kinetis Bootloader“bhin“Tools“blhostswin>hlhost.exe —p GCOM23 —— get—property 1
Ping rezponded in 1 attempt(sl

Inject command ‘get—-property’

Rezponze status = B (BxB) Success.

Rezponze word 1 = 1258422272 <@x4bi20004>
Current Uersion = K2.8.8

C:“Freescale“Kinetis Bootloader“bin“Tools“blhost“win>

Figure 10. Host communication with MCU bootloader using the UARTO peripheral

For the TWR-K64F120M module:
* Press the "Reset" button on the platform.
* Type blhost -u -- get-property 1 to get the bootloader version from the MCU bootloader.

* Something similar to the screen shot below indicates that blhost.exe is successfully communicating with the MCU
bootloader on the platform.

BN Administraton Chwindows)\syste

C:“Freeszcale~Kinetis Bootloader“bin“Icols“blhostwin>bhlhost.exe —u — get—-property 1
Inject command ‘get—-property’

Responze status = B (AxA) Success.

Rezponze word 1 = 1258422272 <@x4bi20004>

Current Uersion = K2.8.8

C:“Freescale~Kinetis Bootloader“bin“Toolssblhostswink_

R = W 4

Figure 11. Host communication with MCU bootloader using the USB peripheral

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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Windows GUI updater application
Installing the user application

Chapter 5
Windows GUI updater application

This section describes how to use the Windows GUI updater application, KinetisFlashTool.exe, to install an example user
application onto the platform.

5.1 Installing the user application

The FRDM-K22F platform is used in this example. Similar steps can be used for other development platforms.
1. Click the "Reset" button on the platform.

2. Navigate Windows Explorer to the <sdk_package>/middleware/mcu-boot/bin/Tools/KinetisFlashTool/win
directory.

3. Double-click the KinetisFlashTool.exe file to launch the application.
4. Connect the device.
* Select the COM23 device from the "Port" drop-down box.

¢ Click the "Connect" button.

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
NXP Semiconductors 15




Windows GUI updater application
Installing the user application

-

= it

- Browse

= e ? G
Update | Flash Utilities | BCA Utilities
Image File: -
Target Address:  0x00000000 [ Auto Connect after update
() Erase All to Unlock
() Unlock using Backdoor Key Update

0102030405060708

% KinetisFlashTool
Port Set Update | Flash Utiities | BCA Utilities
@ UART  (7) USBHID
Sort: | SR Image File:
T
Baud: coms 7% KinetisFlashTool
COM19 5
COMS0 Port Set
e @ UART  (7) USB-HID
Status
Bootloader Version: o kel
Protocol Version: Baud: 57500 -
Security State:
Flash Size: res
Flash Sector:
RAM Size: Status
Reserved Regions: Bootoader Version: K2.0.0
Flash: from Protocol Version:  P1.2.0
to Security State:  UNSECURE
RAM: from Flash Size: 256 KB
to Flash Sector: 4 KB
RAM Size: 256 KB
Reserved Regions:
Flash: from 00
to 0x0
RAM: from  0Ox20000000
to 0x2000146F

Log

Connected to device successfully!
Collecting device information. .....
Device information is updated!

Figure 12.

5. Select the image file.

Connect the device

* Select the led_demo_FRDM-K22F_a000.bin application image using the "Browse" button.

¢ Set the base address to 0xA000.

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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Windows GUI updater application
Installing the user application

7 KinetisFlashTool = | =] &
EOEL e Update | Flash Utilities | BCA Utilties |
@ UART () USBHID
—_— COHZS = Image File: C:'Freescale'\Kinetis Bootoader\appsied Browse
Baud: 57600 X Target Addm Auto Connect after update
;-f Select the image file - — — @
G.\:’, [ 1]« MK22F51212 » iar » binaries v [ #4 |\| Search binaries P update
L
Organize ~ Mew folder Srme e | 'ﬂ)
-~
v E i+ Mame [Date modified Type
- Favorites I
= led_demo_freedom_a000.bin 3/8/2016 6:21 AM BIM File
4 Libraries
3 Documents -
il Git
dﬁi Music
[E5] Pictures
E Videos
) Computer
‘5_3. Prirnary (C:)
s Work (E) =
G'i Metwork

4 I | 3

File name: - [Suppor‘ted files(*.bin, *.sb, *.sre vl

[ Open J Cancel J

Figure 13. Browse for the user application

6. Update the image.
* Click the "Update" button to write the application image to the device flash.

¢ Wait for the application to start. The waiting time is determined by the timeout parameter.

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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Installing the user application

o

|Ipdating image......
to Update image successfully!
Reset device successfully!
RAM: fr
om |Ipdate process is completed.
to

Disconnected from device!

L - R x
-+ KinetisFlashTool [ ] s &J
- | .

it Update | Flash Utilities | BCA Utilities |
@ UART  (0) USB-HID
Port:  COM23 = Image File: C:\Freescale'\Kinetis Bootoaderiappsiled «
Baud: 57600 - Target Address:  0x0000A000 [ Auto Connect after update
Connect ‘ () Erase All to Unlock
(7 Unlodk using Backdoor Key
Status
; loor Key: | 0102030405060703
Bootoader Version:
Protocol Version:
100%:
Security State:
Flash Size:
Flash Sectar: Log
: Connected to device successfully! -
RAM Size:
3 _ Collecting device information......
Reserved Regions: Device information is updated!
ke b Start update progress......

Figure 14.

Perform the update

7. At this point, the led(s) on the target board should be noticably blinking indicating that the MCU bootloader successfully

installed the led_demo user application.

8. Reprogram the device without exiting the application if you re-enter the bootloader by pressing the boot pin button (see
Appendix B to determine if the platform has a boot pin button) and resetting the board.

9. Click the "Close" button at the top right corner when finished.

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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Returning to Flash-resident bootloader

Chapter 6
Returning to Flash-resident bootloader

Some development platforms support re-entry of the bootloader from a user application. See Appendix B to determine if the
board has a "Boot Pin" button listed.

NOTE
If the MCU on the platform has a built-in bootloader in ROM, the boot pin returns to the ROM, not
the flash-resident bootloader. The following platforms have the bootloader in ROM: MK80, MK82,
MKL28, and MKL82.

To return to the MCU bootloader interface, hold the "Boot Pin" button and press and release the "Reset" button on the target
board. When the device resets, the MCU bootloader detects the press on the boot pin and does not jump to the user
application. Verify the bootloader mode by running the blhost.exe tool again.

BN Administrator: Chwindows\system32\emd.exe |ﬂ|ﬁj

C:“Freeszcale~Kinetis Bootloader“bin“Icols*blhost win>hlhost.exe —p COM23 —— get—property 1
Ping responded in 1 attempt(sl

Inject command ‘get-property’

Reszponze status = B (BxB) Success.

Response word 1 = 1258422272 <@x4bB20000>
Current Uersion = K2.8.8

C:“Freescale~Kinetis Bootloader“bin~Iools>blhostwin>

Figure 15. Back to the MCU bootloader interface

Pressing the "Reset" button allows the MCU Bootloader to again launch the led_demo application.

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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Appendix A - MCU flash-resident bootloader operation

Chapter 7
Appendix A - MCU flash-resident bootloader
operation

This section describes the linkage between the MCU flash-resident bootloader and the user application. The demonstration
described above illustrates a simple collaboration between the MCU bootloader and the led_demo application. The
considerations are:

¢ The flash-resident bootloader is located in flash at address 0.
* The user application is located in flash above the bootloader at BL_APP_VECTOR_TABLE_ADDRESS
* The vector table for the User Application is placed at the beginning of the application image.

* The Bootloader Configuration Area (BCA) is placed at 0x3C0 from the beginning of the image.

NOTE
The base address of a user application with a flash-resident bootloader is different than the
application base address when using a ROM-based bootloader. The application linker file needs
to be updated to link the image to the correct base address. In addition, the application vector table
also needs to be updated based on the correct application location.

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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Appendix A - MCU flash-resident bootloader operation

7.1 Memory map overview

0x0000

OxA000
+ 0x3CO0

Bootloader Vector Table

BL_APP VECTOR_TABLE ADDRESS

Bootloader Entry Point

User Application Vector Table

Application Entry Point

m—

Figure 16. Device memory map
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Appendix A - MCU flash-resident bootloader operation
User application vector table

User Application Image Start at BL. LPF VECTOR TABLE ADDRESS

offset 0x000 stackPointer
entryPoint
offset 0x3C0O tag = ‘kcfg’
creStartAddress
crcByteCount

crcExpectedvalue

enabledPeripherals i2cSlaveAddress peripheralDetectionTimeoutMs
usbVid usbPid

usbStringsPointer

clockFlags clockDivider bootFlags reserved

mmcauConfigPointer

keyBlobPointer

reserved canConfigl canConfig2

canTxld canRxld

Figure 17. User application vector table and Bootloader Configuration Area (BCA)

7.2 User application vector table

The MCU bootloader checks BL_APP_VECTOR_TABLE_ADDRESS+0 for the User Application stack pointer and
BL_APP_VECTOR TABLE_ADDRESS+4 for the User Application entry point. Initially, this area is expected to be erased (0xFF)
and the bootloader remains in its command interface.

After a user application is installed to BL_APpP_VECTOR_TABLE ADDRESS, the bootloader jumps to the application after a period
specified by peripheralDetectionTimeoutMs in the Bootloader Configuration Area (BCA).

7.3 Bootloader Configuration Area (BCA)

The Bootloader Configuration Area is located at offset 0x3C0 from the beginning of the User Application image. This
information is read by the MCU bootloader early during the bootloader initialization to set up clocks and gather other
information relevant to detecting active peripherals. If the first four bytes of the BCA are not ‘kcfg’, the bootloader does not
use any information from the BCA on flash.

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
22 NXP Semiconductors




Appendix B - MCU Bootloader Development platforms

Chapter 8
Appendix B - MCU Bootloader Development

platforms

All boards must be in their default factory state for jumper settings.

Reset Button

Boot Pin
LED

Figure 18. FRDM-K22F platform
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Appendix B - MCU Bootloader Development platforms

LED

ol | |

3
o3 .l.' |._t:

Power & Debug_" : e freesca’eT"

N
L) .

sl O | Reset Button
s L TWR-K22F 120M = Boot Pin
K22F USB —gp e Sy ©2013 FREESCALE '

E199873

Figure 19. TWR-K22F120M platform

PN

LED bank

Figure 20. TWR-K24F120M platform
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Appendix B - MCU Bootloader Development platforms

Reset Button ‘e &S Boot Pin

Figure 21. FRDM-K64F platform

Boot Pin

LED bank

Figure 22. TWR-K64F120M platform
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Appendix B - MCU Bootloader Development platforms

Reset Button
Boot Pin
1| QA M A

TRy

LI =

TWR-K65F 180M

~~ -
) 2L L]

IEComNBART

| |

Figure 23. TWR-K65F180M platform

Figure 24. FRDM-K66F platform
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Appendix B - MCU Bootloader Development platforms

KL25Z USB

Reset Button

Power & Debug LED
" Boot Pin
S — LED
E
p— Power & Debug

Figure 26. TWR-KV31F120M platform
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Appendix B - MCU Bootloader Development platforms

LEDs g
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Figure 27. TWR-KV46F150M platform

im .llﬂ'.i a nru""c it gy "w"
'*'lu :*‘iﬂm_m_ - :
a?
LEDs
Boot Pin

o7
100
Pl -— Power & Debug
-" g5 ca03es B0 on

SECONDART

Figure 28. TWR-KV11Z75M platform
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Appendix B - MCU Bootloader Development platforms

Boot Pin
LED
Figure 29. TWR-K80F150M platform
KL28Z USB
Reset Button
Power & Debug
LED

Figure 30. FRDM-KL28Z platform
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Appendix B - MCU Bootloader Development platforms

FRDM-K82F

g-L- A EEERENEKE"
‘seCCeRRee, ;

i -
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Figure 31. FRDM-K82F platform

DLl 9001~-3532 1C00A R 9001-3532 10008

Reset Button
Boot Pin

Figure 32. KS22F256 Bootloader MAPS-KS22 platform
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Chapter 9
Appendix C - MCU Bootloader Pin mappings

Appendix C - MCU Bootloader Pin mappings

Table 1. MK22F128R/256R/512R bootloader/flashloader — TWR-K22F120M/FRDM-K22F

Peripheral Instance Port Signal AltMode TWR- FRDM-K22F
K22F120M Test points
Test points
UART 1 PTEO UART1_TX 3 OpenSDA port | mbed J5
PTE1 UART1_RX J25
12C 1 PTC10 12C1_SCL 2 J9 pin 1 J1 pin 13
PTCM I2C1_SDA J7 pin 1 J2pin7
SPI 1 PTD4 SPI1_PCS0 7 J16 pin 1 J2 pin 6
PTD5 SPI1_SCK J16 pin 3 J2 pin 12
PTD6 SPI1_SOUT J16 pin 5 J2 pin 8
PTD7 SPI1_SIN J16 pin 7 J2 pin 10
usB - - USBO_DP Default USB J32 USB J16
USB0_DM
Table 2. MK24F25612 bootloader — TWR-K24F120M
Peripheral Instance Port Signal AltMode TWR-K24F120M
Test points
UART 1 PTEO UART1_TX 3 mbed port J37
PTE1 UART1_RX
12C 1 PTC10 12C1_SCL 2 Elev B50
PTC11 I2C1_SDA Elev B51
SPI 1 PTD4 SPI1_PCS0 7 J3 pin 1
PTD5 SPI1_SCK J3pin 3
PTD6 SPI1_SOUT J3 pin 5
PTD7 SPI1_SIN J3pin7
USB - - USBO_DP Default USB J23
USB0_DM
NOTE

If testing the UART interface on mbed port J37, add shunts on J25 pin 2-3. If testing the UART
interface on TWR-SER, add shunts on J25 pin 1-2 and J22 pin 1-2.
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Appendix C - MCU Bootloader Pin mappings

Table 3. MKL25Z4 bootloader - FRDM-KL25Z

Peripheral Instance Port Signal AltMode FRDM-KL25Z
Test points
UART 0 PTA2 UARTO_TX 2 OpenSDA
PTA1 UARTO_RX
12C 0 PTC8 12C0_SCL 2 J1 pin 14
PTC9 I2C0_SDA J1 pin 16
SPI 0 PTDO SPI0_PCS0 2 J2 pin 6
PTD1 SPI0_SCK J2 pin 12
PTD2 SPI0_SOUT J2 pin 8
PTD3 SPIO_SIN J2 pin 10
uSB - - USBO_DP Default USB connector
USB0_DM KL25z
Table 4. MK64F12 bootloader — TWR-K64F120M
Peripheral Instance Port Signal AltMode TWR-K64F120M
Test points
UART 1 PTC4 UART1_TX 3 OpenSDA J2
PTC3 UART1_RX
12C 1 PTC10 12C1_SCL 2 Elev A75 or J3 pin
3
PTC11 I2C1_SDA Elev B71 or J3 pin
4
SPI 0 PTDO SPI1_PCS0 2 Elev B46
PTD1 SPI1_SCK Elev B48
PTD2 SPI1_SOUT Elev B45
PTD3 SPI1_SIN Elev B44
uUsSB - - USBO_DP Default USB J17
USB0_DM
Table 5. MK64F12 flashloader — TWR-K64F120M
Peripheral Instance Port Signal AltMode TWR-K64F120M
Test points
UART 0 PTB17 UARTO_TX 3 Elev B11
PTB16 UARTO_RX Elev B10
Table continues on the next page...
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Appendix C - MCU Bootloader Pin mappings

Table 5. MK64F12 flashloader — TWR-K64F120M (continued)

Peripheral Instance Port Signal AltMode TWR-K64F120M
Test points
12C 1 PTC10 12C1_SCL 2 Elev A75 or J3 pin
3
PTC11 [2C1_SDA Elev B71 or J3 pin
4
SPI 0 PTDO SPI1_PCS0 2 Elev B46
PTD1 SPI1_SCK Elev B48
PTD2 SPI1_SOUT Elev B45
PTD3 SPI1_SIN Elev B44
uUSB - - USBO_DP Default USB J17
USB0_DM

Table 6. MK64F12 bootloader/flashloader — FRDM-K64F

Peripheral Instance Port Signal AltMode FRDM-K64F Test
points

UART 0 PTB17 UARTO_TX 3 mbed port J26
PTB16 UARTO_RX

12C 1 PTC10 12C1_SCL 2 J4 pin 12
PTC11 [2C1_SDA J4 pin 10

SPI 0 PTDO SPI1_PCS0 2 J2 pin 6
PTD1 SPI1_SCK J2 pin 12
PTD2 SPI1_SOUT J2 pin 8
PTD3 SPI1_SIN J6 pin 10

usB - - USBO0_DP Default USB J22

USB0_DM

Table 7. MK65F18 bootloader - TWR-K65F180M

Peripheral Instance Port Signal AltMode TWR-K65F180M
Test points
UART 2 PTE16 UART2_TX 3 mbed port J7
PTE17 UART2_RX
12C 0 PTD8 12C0_SCL 2 J13 pin 2
PTD9 12C0_SDA J14 pin 1
Table continues on the next page...
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Appendix C - MCU Bootloader Pin mappings

Table 7 MK65F18 bootloader — TWR-K65F180M (continued)

Peripheral Instance Port Signal AltMode TWR-K65F180M
Test points
SPI 2 PTD11 SPI2_PCS0 2 Elev B46
PTD12 SPI2_SCK Elev B48
PTD13 SPI12_SOUT Elev B45
PTD14 SPI2_SIN Elev B44
usB - - USBO0_DP Default TWR_SER USB
USB0_DM | J14
HS USB - - USB1_DM Default USB J15
USB1_DP |
Table 8. MK65F18 flashloader — TWR-K65F180M
Peripheral Instance Port Signal AltMode TWR-K65F180M
Test points
UART 4 PTE24 UART4_TX 3 Elev A48
PTE25 UART4_RX Elev A47
12C 0 PTD8 12C0_SCL 2 J13 pin 2
PTD9 12C0_SDA J14 pin 1
SPI 2 PTD11 SPI2_PCS0 2 Elev B46
PTD12 SPI2_SCK Elev B48
PTD13 SPI2_SOUT Elev B45
PTD14 SPI2_SIN Elev B44
usB - - USBO_DP Default TWR_SER USB
USB0_DM J14
Table 9. MK66F18 bootloader — FRDM-K66F
Peripheral Instance Port Signal AltMode FRDM-K66F Test
points
UART 0 PTB17 UARTO_TX 3 port J26
PTB16 UARTO_RX
12C 1 PTC10 12C1_SCL 2 J4 pin 20
PTC11 I2C1_SDA J4 pin 18
SPI 0 PTDO SPI1_PCS0 2 J2 pin 6
PTD1 SPI1_SCK J2 pin 12
Table continues on the next page...
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Table 9. MK66F18 bootloader — FRDM-K66F (continued)

Peripheral Instance Port Signal AltMode FRDM-K66F Test
points
PTD2 SPI1_SOUT J2 pin 8
PTD3 SPI1_SIN J6 pin 10
HS USB - - USB1_DP Default USB J22
USB1_DM

Table 10. MK66F18 flashloader — FRDM-K66F

Peripheral Instance Port Signal AltMode FRDM-K66F Test
points

UART 4 PTE24 UART4_TX 4 J2 pin 13
PTE25 UART4_RX J2 pin 15

12C 1 PTC10 12C1_SCL 2 J4 pin 20
PTC11 I2C1_SDA J4 pin 18

SPI 0 PTDO SPI1_PCS0 2 J2 pin 6
PTD1 SPI1_SCK J2 pin 12
PTD2 SPI1_SOUT J2 pin 8
PTD3 SPI1_SIN J6 pin 10

USB - - USBO0_DP Default NA

USB0_DM

Table 11. MKV30F12810 bootloader/flashloader - TWR-KV30F100M

Peripheral Instance Port Signal AltMode TWR-KV30F100M
Test points
UART 1 PTC3 UART1_RX 3 Elev B47
PTC4 UART1_TX Elev A37
12C 0 PTBO 12C0_SCL 2 Elev A30
PTB1 12C0_SDA Elev B28
SPI 0 PTE16 SPI0O_PCSO0 2 Elev B46
PTE17 SPI0_SCK Elev B48
PTE18 SPI0_SOUT Elev B45
PTE19 SPIO_SIN Elev B44

MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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Appendix C - MCU Bootloader Pin mappings

Table 12. MK02F12810 bootloader/flashloader — TWR-KV30F100M

Peripheral Instance Port Signal AltMode TWR-KV30F100M
Test points
UART 1 PTC3 UART1_RX 3 Elev B47
PTC4 UART1_TX Elev A37
12C 0 PTBO 12C0_SCL 2 Elev A30
PTB1 I2C0_SDA Elev B28
SPI 0 PTE16 SPI0_PCS0 2 Elev B46
PTE17 SPI0_SCK Elev B48
PTE18 SPI0_SOUT Elev B45
PTE19 SPI0_SIN Elev B44
Table 13. MKV31F128/256/512 bootloader — TWR-KV31F120M
Peripheral Instance Port Signal AltMode TWR-KV31F120M
Test points
UART 0 PTB16 UARTO_TX 3 OpenSDA port
PTB17 UARTO_RX
12C 0 PTD2 12C0_SCL 7 J9 pin 2
PTD3 12C0_SDA J12 pin 1
SPI 0 PTE16 SPI0_PCS0 2 Elev B46
PTE17 SPI0_SCK Elev B48
PTE18 SPI0_SOUT Elev B45
PTE19 SPIO_SIN Elev B44
Table 14. MKV31F512 bootloader - FRDM-KV31F
Peripheral Instance Port Signal AltMode TWR-KV31F120M
Test points
UART 0 PTB17 UARTO_TX 3 OpenSDA port
PTB16 UARTO_RX
12C 0 PTB2 12C0_SCL 2 J2 pin 20
PTB1 I2C0_SDA J2 pin 18
SPI 0 PTE16 SPI0_PCS0 2 J1 pin 15
PTE17 SPI0_SCK J2 pin 12
PTE18 SPI0_SOUT J2 pin 8
PTE19 SPI0_SIN J2 pin 10
MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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Table 15. MKV46F15 bootloader — TWR-KV46F150M

Peripheral Instance Port Signal AltMode TWR-KV46F150M
Test points
UART 0 PTD6 UARTO_TX 3 OpenSDA port
PTD7 UARTO_RX
12C 0 PTBO 12C0_SCL 2 Elev B28 or J501
pin 22
PTB1 12C0_SDA Elev B27 or J501
pin 33
SPI 0 PTE16 SPI0_PCS0 2 Elev A27 or J501
pin 10
PTE17 SPI0_SCK Elev A28 or J501
pin 12
PTE18 SPI10_SOUT Elev B29 or J501
pin 18
PTE19 SPI0_SIN Elev B30 or J501
pin 20
FlexCAN 0 PTA12 CANO_TX 2 J13 pin 1
PTA13 CANO_RX J13 pin 2
Table 16. MKV11Z7 bootloader — TWR-KV11Z75M
Peripheral Instance Port Signal AltMode TWR-KV11Z75M
Test points
UART 0 PTD17 UARTO_TX 3 OpenSDA J511
PTD16 UARTO_RX
12C 0 PTBO 12C0_SCL 2 J18 pin 17
PTB1 12C0_SDA J18 pin 18
SPI 0 PTE16 SPI0_PCS0 2 J18 pin 5
PTE17 SPI0_SCK J18 pin 6
PTE18 SPI0_SOUT J18 pin 7
PTE19 SPI0_SIN J18 pin 8
FlexCAN 0 PTA24 CANO_TX 2 J24 pin 13
PTA25 CANO_RX J24 pin 14
NOTE

If testing the UART interface on OpenSDA port J511, add shunts on J505 pin 2-3 and J506 pin 2-3.
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Table 17. MKV11Z7 flashloader - TWR-KV11Z75M

Peripheral Instance Port Signal AltMode TWR-KV11Z75M
Test points
UART 0 PTD6 UARTO_TX J24 pin 27
PTD7 UARTO_RX J24 pin 28
12C 0 PTBO 12C0_SCL J18 pin 17
PTB1 12C0_SDA J18 pin 18
SPI 0 PTE16 SPI0_PCS0 J18 pin 5
PTE17 SPI0_SCK J18 pin 6
PTE18 SPI0_SOUT J18 pin 7
PTE19 SPI0_SIN J18 pin 8
FlexCAN 0 PTA24 CANO_TX J24 pin 13
PTA25 CANO_RX J24 pin 14
Table 18. KS22F256 Bootloader - MAPS-KS22
Peripheral Instance Port Signal AltMode MAPS-KS22F256 Test points
UART 1 PTEO UART1_TX 3 M1-5 OpenSDA port
PTE1 UART1_RX M1-6 on Dock CN14
12C 0 PTBO LPI2CO_SCL |2 CN4-4
PTB1 LPI2C0_SDA CN4-3
SPI 1 PTD4 SPI1_PCS0 7 CN13-1
- PTD5 SPI1_SCK CN13-3
- PTD6 SPI1_SOUT CN13-30
- PTD7 SPI1_SIN CN13-29
uUSB 0 - USBO_DP Default CN3
- - USB0_DM
FlexCAN 0 PTB18 CANO_TX 2 CN7-1(CANH)
- PTB19 CANO_RX CN7-2(CANH)
MCU Bootloader Demo Applications User's Guide, Revision 3, May 2018
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NOTE
CAN connection — option 1, use CAN transceiver on board:

1. Put jumper on J5 pin 1-2, and keep default jumpers on J5 5-6, and 7-8
2. Connect TWR-KV11Z75M J524 pin 2 to BusPal (KV46) J13 pin 2
3. Connect TWR-KV11Z75M J524 pin 1 to BusPal (KV46) J13 pin 1
CAN connection - option 2, use CAN transceiver on TWR-SER board:
1. Remove the jumpers on TWR-SER J5 pins 5-6 and pins 7-8
2. Wring CANO_TX
Wire CANO_TX on TWR-KV11Z75M J24 pin 13 to TWR-SER J5 pin 8 - signal name C_TXD
3. Wring CANO_RX
Wire CANO_TX on TWR-KV11Z75M J24 pin 14 to TWR-SER J5 pin 6 - signal name C_RXD
4. Connect to BusPal (KV46)
Connect TWR-SER CANH, J7 pin 1 to BusPal KV46 J13 pin 2
Connect TWR-SER CANH, J7 pin 3 to BusPal KV46 J13 pin 1

Table 19. MKV58F22 bootloader - TWR-KV58F220M

Peripheral Instance Port Signal AltMode TWR-KV11Z128M
Test points

UART 0 PTB1 UARTO_TX 7 mbed port J22
PTBO UARTO_RX

12C 0 PTB2 12C0_SCL 2 J14 pin7
PTB3 12C0_SDA J14 pin 5

SPI 0 PTE16 SPI0_PCS0 2 Elev B46
PTE17 SPI0_SCK Elev B48
PTE18 SPI0_SOUT Elev B45
PTE19 SPIO_SIN Elev B44

FlexCAN 0 PTB16 CANO_TX 2 Elev B68
PTB17 CANO_RX Elev B67

Table 20. MKV58F22 flashloader - TWR-KV58F220M

Peripheral Instance Port Signal AltMode TWR-KV11Z128M
Test points
UART 0 PTD7 UARTO_TX 3 Elev A80
PTD6 UARTO_RX J31 pin 14
12C 0 PTBO 12C0_SCL 2 J24 pin 2
Table continues on the next page...
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Table 20. MKV58F22 flashloader - TWR-KV58F220M (continued)

PTB1 12C0_SDA J25 pin 2
SPI 0 PTE16 SPI0_PCS0 2 Elev B46
PTE17 SPI0_SCK Elev B48
PTE18 SPI0O_SOUT Elev B45
PTE19 SPIO_SIN Elev B44
FlexCAN 0 PTB16 CANO_TX 2 Elev B68
PTB17 CANO_RX Elev B67
NOTE

CAN connection - Option 1, use the CAN transceiver on the board

1. CANO_TX, Elev B68 -> TWR-SER J5 pin 8 , TWR-SER J7 pin 1 -> BusPal (KV46) J13 pin 2

2. CANO_RX, Elev B67 -> TWR-SER J5 pin 6 , TWR-SER J7 pin 3 -> BusPal (KV46) J13 pin 1

Bootloader for ROMs:

* Define macros to use ROM bootloader pins for all devices having ROM bootloader:

#define BL_FEATURE_ROM_UART_PORT (0)

#define BL_FEATURE_ROM_I2C_PORT (0)
#define BL_FEATURE_ROM_SPI_PORT (0)
* User ROM boot pin - PA4

Table 21. MK80F256 bootloader/flashloader - TWR-K80F150M

Peripheral Instance Port
LPUART 1 PTC3
PTC4
12C 1 PTC10
PTC11
SPI 1 PTD4
PTD5
PTD6
PTD7
USB 0 -

Signal AltMode
UART1_RX 3
UART1_TX

12C1_SCL 2
12C1_SDA

SPI1_PCS0 7
SPI1_SCK

SPI1_SOUT

SPI1_SIN

USBO_DP Default
USB0O_DM

TWR-K80F150M

Test points

Mbed port J24

Elev B50
Elev B51
Elev A78
Elev A79
Elev A80
Elev A56
J19
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Table 22. MK80F256 bootloader/flashloader - FRDM-K82F

Peripheral Instance Port Signal AltMode FRDM-K82F
Test points

LPUART 1 PTC14 UART4_RX 2 Mbed port J10
PTC15 UART4_TX

12C 1 PTC10 12C1_SCL 2 J1 pin 12
PTC11 12C1_SDA J1 pin 10

SPI 1 PTD4 SPI1_PCS0 7 J2pin 6
PTD5 SPI1_SCK J22 pin 5
PTD6 SPI1_SOUT J22 pin 6
PTD7 SPI1_SIN J22 pin 7

usB 0 - USBO_DP Default J1
- USB0_DM

Table 23. MKL28Z7 bootloader - TWR-KL28Z72M

Peripheral Instance Port Signal AltMode TWR-KL28Z72M
Test points

LPUART 0 PTA1 UARTO_RX 2 Mbedport J10
PTA2 UARTO_TX

LPI2C 1 PTE1 12C1_SCL 6 Elev B45
PTEO 12C1_SDA Elev A35

LPSPI 2 PTB20 SPI2_PCS0 7 Elev B9
PTB21 SPI2_SCK Elev B7
PTB22 SPI2_SOUT Elev B10
PTB23 SPI2_SIN Elev B11

uSB 0 - USBO_DP Default J29
- USB0_DM

Table 24. MKL28Z7 bootloader - FRDM-KL28Z

Peripheral Instance Port Signal AltMode FRDM-KL28Z
Test points
LPUART 0 PTB16 UARTO_RX 3 Mbed port J13
PTB17 UARTO_TX

Table continues on the next page...
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Appendix C - MCU Bootloader Pin mappings

Table 24. MKL2827 bootloader - FRDM-KL28Z (continued)

Table continues on the next page...

LPI2C 1 PTCA 12C1_SCL 2 J4 pin 12
PTC2 12C1_SDA J4 pin 10
LPSPI 2 PTB20 SPI2_PCS0 7 J20 pin 4
PTB21 SPI2_SCK J20 pin 5
PTB22 SPI2_SOUT J20 pin 6
PTB23 SPI2_SIN J20 pin 7
usB 0 - USBO_DP Default J10
- USB0_DM
Table 25. MKL81Z7 bootloader - TWR-KL82Z72M
Peripheral Instance Port Signal AltMode TWR-KL82Z72M
Test points
LPUART 1 PTC3 UART1_RX 3 Mbed port J24
PTC4 UART1_TX
12C 1 PTC10 12C1_SCL 2 Elev B50
PTC11 12C1_SDA Elev B51
SPI 1 PTD4 SPI1_PCS0 7 Elev A78
PTD5 SPI1_SCK Elev A79
PTD6 SPI1_SOUT Elev A80
PTD7 SPI1_SIN Elev A56
uUSB 0 - USBO_DP Default J1
- USB0_DM
Table 26. MKL82Z7 bootloader - FRDM-KL82Z
Peripheral Instance Port Signal AltMode FRDM-K82F
Test points
LPUART 0 PTB16 UARTO_RX 3 Mbed port J5
PTB17 UARTO_TX
12C 1 PTC10 12C1_SCL 2 J1 pin 20
PTC11 12C1_SDA J1 pin 18
SPI 1 PTD4 SPI1_PCS0 7 J22 pin 4
PTD5 SPI1_SCK J22 pin 5
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Appendix C - MCU Bootloader Pin mappings

Table 26. MKL8227 bootloader - FRDM-KL82Z (continued)

PTD6 SPI1_SOUT J22 pin 6
PTD7 SPI1_SIN J22 pin 7
USB 0 - USBO_DP Default J1
- USB0_DM
Table 27. MKL82Z7 flashloader — FRDM-KL82Z/TWR-KL82Z72M
Peripheral Instance Port Signal AltMode FRDM-KL82Z | TWR-
Test points KLs2Z72M
Test points
LPUART 0 PTB16 LPUARTO_RX |3 Mbed port J5 | N/A
PTB17 LPUARTO_TX
LPUART 1 PTC3 LPUART1_RX |3 J1pin 14 Mbed port J24
PTC4 LPUART1_TX J2 pin 6
LPUART 2 PTD2 LPUART2_RX |3 J12 pin 3 Elev A76
PTD3 LPUART2_TX J12 pin 4 Elev A77
12C 1 PTC10 12C1_SCL 2 J1pin 20 Elev B50
PTC11 12C1_SDA J1pin 18 Elev B51
SPI 1 PTD4 SPI1_PCS0 7 J22 pin 4 Elev A78
PTD5 SPI1_SCK J22 pin 5 Elev A79
PTD6 SPI1_SOUT J22 pin 6 Elev A80
PTD7 SPI1_SIN J22 pin 7 Elev A56
usB 0 - USBO_DP Default J11 J11
- USB0_DM
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Chapter 10
Revision history

This table summarizes revisions to this document.

Table 28. Revision history

Revision number Date Substantive changes
0 07/2015 Kinetis Bootloader 1.2.0 initial release
1 12/2015 Updates for standalone Kinetis
KS22F256 bootloader v1.0.0 based on
Kinetis bootloader v1.2.0 initial release.
2 04/2016 Kinetis Bootloader v.2.0.0 release
3 05/2018 MCU Bootloader v2.5.0 release
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